Order Slovakia, with respect to the knowledge of psocid occurrence, belongs to scarcely investigated territories of Europe. The fi rst records about the occurrence of psocids were published by KLAPÁLEK (1904) , who found the occurrence of Enderleinella obsoleta near Štrbské pleso lake in the High Tatras and the occurrence of Mesopsocus unipunctatus in the town of Poprad. PONGRÁCZ (1914) published next records on the occurrence of the 5 following species: Amphigerontia bifasciata, Loensia fasciata, Graphopsocus cruciatus, Enderleinella obsoleta and Peripsocus phaeopterus. MOCSÁRY (1918) wrote about the occurrence of 3 following species: Amphigerontia bifasciata, Loensia fasciata and Graphopsocus cruciatus. None of the authors give a detailed localization, however with respect to the previous investigations, it might be the territory of the High Tatras. DZIĘDZIELEWICZ (1920) also wrote about the occurrence of Mesopsocus unipunctatus in Kriváň Mt. in the High Tatras. The fi rst more extensive work about psocids in the High Tatras was published by OBR (1951) , who worked up the material from the years [1947] [1948] [1949] . He published the occurrence of 18 species with the evaluation of the occurrence in 200-m intervals of altitude. In the same work OBR (1951) published a few records from the surroundings of Čilistov u Bratislavy village, collected in 1950, where 6 species were recorded. The list of species from the High Tatras was completed by OBR (1974) with the following species: Peripsocus phaeopterus and Graphopsocus cruciatus. OBR (1977) published 51 species in the Checklist for Slovakia. Later, records of psocid occurrence in Slovakia were published by HOLUŠA & HOLUŠA (2002a) , who have found the occurrence of "new" species Philotarsus parviceps in 8 th (= spruce, i.e. Piceeta s.lat.) vegetation tier at Babia hora Mt. in the Oravské Beskydy Mts. and HOLUŠA & HOLUŠA (2002b) write about "new" species Elipsocus moebiusi in the region of the Malá Fatra Mts. in 6 th VT (= spruce-beech, i.e. Picei-fageta s.lat.) (the system of the vegetation tiers according to forest site classifi cation system (PLÍVA, 1971 (PLÍVA, , 1991 HOLUŠA & HOLUŠA, 2008 , 2010 , 2011 .
Recent investigations have been carried out in the Czech Republic, e.g. the territory of the Moravskoslezské Beskydy Mts. (HOLUŠA, 2001 (HOLUŠA, , 2003b (HOLUŠA, , 2007b (HOLUŠA, , 2007c , also in the Podbeskydský region (HOLUŠA, 2005) or in the Poodří region (Protected landscape area of Poodří) (HOLUŠA, 2007a) . Material of psocid taxocenoses in these publications were evaluated in the relation to units of geobicenological and forest site classifi cation systems i.e. vegetation tiers (further VT), groups of geobiocoene types (further GGT, according to BUČEK & LACINA, 1999) and Forest site type complexes (further FTC, system according to PLÍVA, 1971 PLÍVA, , 1991 . Moreover, MÜCKSTEIN & HOLUŠA (2003) studied the composition of psocid taxocenoses in diff erent ecosystem types and its dependence on naturalness level of forest ecosystems in the region of the Žďárské vrchy Hills.
A complex psocopterological research was initiated in the territory of the Czech Republic and Slovakia in 1997. The aim of the systematic study of psocids conducted in the Western Carpathian Mts. in years 1997-2001 was to defi ne the diversity of species and the characteristic species composition of psocids in particular vegetation tiers and to prove the applicability of vegetation tiers or lower units of geobiocenological or forest-site classifi cation systems in zoocenological studies.
The aim of presented article is to analyse composition and diversity of psocid taxocenoses of the 8 th and 9 th vegetation tiers in the Oravské Beskydy Mts. in Slovakia.
METHODS
Plots were placed in such parts of forest stands that represent a particular vegetation tier and in which it was possible to collect representative material of psocids (mainly they are in state of stemwoods cf. TEAM, 1994) . The communities of research plots were classifi ed according to forest site classifi cation system (PLÍVA, 1971 (PLÍVA, , 1991 and also according to geobiocenological system (BUČEK & LACINA, 1999) . Material was found in particular layers of the geobiocenoses on the research plots. Material was obtained by sweeping with the sweeping net of 50 cm frame diameter. Branches of trees and bushes were beated with the same sweeping net in extent of about 1 m from the branch end and up to about 2.5 m of height. These methods were complemented also by individual collecting of adults on trunks, litters and stones. When sweeping and beating, 30 sweepings or beatings were done in single localities. Caught psocids were sucked in the exhaustor and stored in small test tube with 70% of alcohol.
Totally were carry out 384 collections, in the year 1999 (3x during vegetation season) and in year 2000 (2x during vegetation season). Material was collected and determined by O. Holuša. Document material is deposited in 70% alcohol in the collection of author. Papers of GÜNTHER (1974) and LIENHARD (1998) were used for determination; nomenclature, zoogeographical distribution and ecological demands are according to LIENHARD (1977 LIENHARD ( , 1998 .
Samples were sorted into vectors, which represent "habitats of psocids". Following factors were taken into account for the purpose of material sorting: biogeographical region, ecological conditions (according to the forest type complexes) and tree, shrub species or herb layer, from which was material obtained. For example: OR9Zsm, where OR denotes the Oravský region, 9Z represent forest site type complexes 9Z (i.e. Piceeto-Mughetum) and sm is an acronym for the tree species Picea abies.
Diversity was evaluated by Shannon-Wiener (H S ) and Brilouin diversity index (H B ). Both indexes, Shannon-Wiener and Brilouin, were computed according to KAESLER & MULVANY (1976a , 1976b . Diversity indexes of individual habitats were calculated from a total number of captured specimens (Tab. VI). Some material was excluded from statistical processing because of a small number of collected specimens in some plots (i.e. species in a lower number than 5 specimens or 2 species even less than 3 specimens) to prevent data distortion.
Detrended Correspondence Analysis (DCA), according to GAUCH (1982) , HILL (1974) and HILL & GAUCH (1980) , proceeds from the method of Principal Component Analysis (PCA), used for non-linear data. Axes were adjusted in order to prevent criteria deformation by the axis ends in the DCA-analysis. The unit length of axes corresponds with the average species dispersion. In diff erent parts of axis it remains unchanged-The DCA ordination method has a quite heuristic character. Interpretation of axes and ordination positions of particular species is based on their ecology with a view to habitat characteristics. Modifi ed SW Decorana was used to process the DCA analysis, which was adapted for zoocenological data processing (POVOLNÝ & ZNOJIL, 1990) .
Divisive Cluster Analysis (DvClA) represents a method of hierarchic divisive classifi cation (GOWER, 1967; ORLÓCI, 1975) . The ordination of groups is performed twice by "Reciprocal averaging" (RA). All vectors are projected into the main axis as a superellipsoid. In the second phase, partial complexes of vectors are divided according to species ordinate in particular vectors and according to abundance of particular species (indicators) as well. These indicators are automatically selected by the program in compliance with species spectrum of particular vectors (habitats) for end parts of ordination axis. Used modifi cation -Twinspan algorithm comes from a gradual division of habitats and species. Every processed fi le is ordinated by RA method, whereupon characteristic species (or biotopes) are associated with axes ends. Central parts of axes are ordinated consequently. On the base of acquired results, it is searched for species combinations, which are characteristic for parts of ordination axes and can be used as appropriate "tools for cuts" (HILL, 1974) . This method was modifi ed for the purpose of this study, because the fi rst version was defi ned for phytocenological studies only. Column heads represent abbreviations of biotopes. Numbers in columns below indicate the division of appropriate algorithm (every habitat is divided, marked 0 or 1). There are species names in the le column and on the right is one algorithm division of species spectrums in groups. The main fi eld represents the semiquantitative relative frequency of particular species in groups corresponding with their biotopes. Explanations: -species does not occur, 1 -rare species, 2 -very scarce, 3 -scarce, 4 -common, 5 -very common to subdominant, 6 -dominant. Groups of psocid species and groups of habitats were organized to increase their clearness so that there is an evident species transfer within biotopes in the diagonal direction from the le upper corner to the right lower corner.
Acronyms of trees and shrubs (investigated tree species): sm -Picea abies, bk -Fagus sylvatica, kosPinus mugo, jan -Juniperus communis nana, jiv -Salix caprea, jr -Sorbus aucuparia; pod -under growth, mrs -Ribes petraeum. Classifi cation in consideration naturalness level was done according to ELLENBERG (1973 ELLENBERG ( , 1978 . Classifi cation into units of forest site typology (PLÍVA, 1971 (PLÍVA, , 1991 
Study area
The research was carried out in the territory of National Natural Reserves Babia hora Mt. (cadastral territory Oravská Polhora, code of grid mapping 6483) and NNR Pilsko Mt. (cadastral territory Oravské Veselé, code of grid mapping 6481-82) during the years 1999-2000.
All localities (see Tab. I), where the research of psocid taxocenosis was carried out, occur in the area of the Protected Landscape Area of Horná Orava which lies in northern part of Slovakia. In accordance to the classifi cation of the geo-ecological regions, the study area belongs to the Oravské Beskydy region (MIKLÓŠ et al., 2006) . Climatically the interest area belongs to two cold regions: C1 -temperate cold, the peaks belong in to C2 -cold mountain (i.e. the peaks of Babia hora Mt. and Pilsko Mt.) (TEAM, 1958) with the following climatic characteristics: numbers of days over 10 ºC: 80-120 days, peak of Babia hora Mt.: 0-40 days; mean temperature in January: −6-−7 ºC, the peaks: −7-−8 ºC; mean temperature in April: 4-5 ºC, the peaks: 0-2 ºC; mean temperature in July: 12-14 ºC, the peaks: 8-10 ºC; mean temperature in October: 5-6 ºC, the peaks: 2-4 ºC; precipitation amount during the vegetation period: 600-700 mm, the peaks: 700-800 mm; precipitation amount in winter: 400-500 mm, the peaks: 500-600 mm.
Vegetation tiers and ecosystem classifi cation
Characteristics of the vegetation tiers are used according to HOLUŠA & HOLUŠA (2010 , 2011 . 6 th VT (i.e. Picei-fageta s.lat.) creates the communities with dominant tree species (main edifi cator) of Fagus sylvatica, which creates the main level of stands and it also creates the overtopped tree fi lling (the maximum height cca 32-33 m). Abies alba reaches, in the stand structure, to the main and codominant level with the height up to 40 m and the with representation up to 30%. Picea abies, with its optimum there, reaches the co-dominant level with maximum height of 55 m. Picea abies is represented up to 30-40%. Acer pseudoplatanus, Taxus bacchata and Sorbus aucuparia, which occur only as additional tree species, reach only the overtopped level. (1973, 1978) and it is created by specimens or small groups with 2-4 specimens with the height of 1-3 m. 
RESULTS AND DISCUSSION
In total, 1,113 adults and 42 larvae in 17 species were found. 37 collection samples were negative. th VT. Less numerous species spectrum (Tab. IV) was found on Pinus mugo (totally 6 species); Stenopsocus lachlani and Caecilius burmeisteri were eudominant species in 8 th VT, and beside the abovenamed species, Lachesilla pedicularia was eudominant in 9 th VT. Less numerous species spectrum (Tab. V) was also found on Juniperus communis nana (totally 5 species) with markedly eudominant species of Lachesilla pedicularia (Tab. V). Lower numbers of specimens were found in 6 th and 7 th VTs due to the characters of the collection plots, as geobiocenoses with "natural" characters do not occur there.
The highest values of diversity indexes were found in the 9Z-community for the OR9Zsm psocid biotope -H S 1,48 and H B 1,59, a high value was also found for the OR8Ssm psocid biotope -H S 1,14 and H B 1,14 (Tab. I).
The DCA-analysis might be interpreted as follows: the x-axis denotes an infl uence of vegetation tiers and the q-axis refers to an infl uence of hydricity (cf. HOLUŠA, 2007c). These factors might increase a presumption of mutual correlation, but all VTs include habitats with high hydricity -fl ooded habitats, water logging and peaty habitats as well as dry or desiccating habitats. Biotopes of the Oravské Beskydy of 8 th and 9 th VTs are placed in the representation of the x-q axes (Fig. 1) on the le side of the point fi eld, i.e. where the highest VTs occur. There is also very a clear proportion between particular VTs (i.e. 8 th and 9 th ), the centre of 9 th is shi ed lower in the point fi eld. The diff erence is also in the hydricity of biotopes of the Oravské Beskydy Mts. and the Moravskoslezské Beskydy Mts. The Moravskoslezské Beskydy Mts-biotopes of 7 th and 8 th VTs ("BE"-biotopes in Fig. 1 ) create an individual aggregation, which is, in the point fi eld, placed "higher" than the aggregation of Oravské Beskydy Mts.-biotopes of 8S, 8Z and 9K FTC. A clearly separate aggregation on the le , in the bottom part of the point fi eld, represents the moistest biotopes of FTC 9Z.
Habitats of the Oravské Beskydy Mts. of 6 th VT are represented in the results of the DvClA-analysis (Fig. 2) 
Characteristics of the psocid taxocenoses in 9 th vegetation tier (Pineta mugo s.lat.)
Caecilius burmeisteri, Lachesilla pedicularia and Stenopsocus lachlani were found as eudominant in 9 th VT. Caecilius despaxi was found as a dominant species. The most numerous species spectrum was found on Picea abies, however, Juniperus communis nana was the most numerously populated species (by Lachesilla pedicularia).
The biotopes of 9 th VT are represented in the results of the DvClA-analysis in two groups, where they create a larger group of biotopes, i.e. B-II-b-1 (the group of coniferous trees species of 4 th -8 th VT) and then they create the group of B-II-b-2 (only the biotopes of 9 th VT occur there). In the results of DCA-analysis, the biotopes of 9 th VT in the x-q axes create a slightly separated point fi eld, which is placed in the gradient of the x-axis together with the fi elds of 7 th and 8 th VT in the highest VTs. This point fi eld occupies the place of the moistest localities in the gradient of the q-axis (Fig. 2) .
The H S diversity indexes reach the values from 0.23 to 1.48 and the H B from 0.33 to 1.59. The highest value was found for the OR9Zsm-biotope i.e. H S 1.48 and H B 1.59, the Pinus mugo-biotopes (as the main edifi cator of this VT) reach conversely the lowest values.
9 th VT has common species with 7 th and 8 th VTs, however, the characteristic species combination is as follows: Lachesilla pedicularia -Caecilius despaxiStenopsocus lachlani. The species spectrum is very poor in 9 th VT in comparison with lower VTs. Besides the species of the characteristic species combination, the following species occur numerously: Caecilius burmeisteri and Mesopsocus unipunctatus, as they are typical "attendants" of coniferous tree species. In contrast to the characteristic species composition of 8 th AVZ, which is identical with 7 th VT (i.e. Caecilius despaxi -Amphigerontia bifasciata -Mesopsocus unipunctatus -Stenopsocus lachlani), there is the diff erence in the characteristic species (cf. HOLUŠA, 2007c).
V: Dominance (%) of psocids on Juniperus communis nana in the forest ecosystems in the vegetation tiers, complexes of forest types and in the groups of geobiocoene types

Vegetation tier 8 9
Complex of forest types 8Z 9Z
Group of geobiocen types 8A-AB2v 9A-AB3
Caecilius burmeisteri 11 3
Caecilius piceus 11 3
Caecilius despaxi 11
Stenopsocus lachlani 3
Lachesilla pedicularia 33 89
Philotarsus picicornis 2
Mesopsocus unipunctatus 34
Total number of adults 9 65
Total number of species 
Groups of biotopes
Elipsocus moebiusi
Peripsocus subfasciatus
--4 2 1 1 1 ---1 -1 5 3 5 5 3 6 1 1 2 3 -1 --2 1
Caecilius atricornis
Trichadenotecnum majus
--1 -1 1 1 -----1 1 1 -2 -3 1 2 1 1 1 -2 1 1 -
Enderleinella obsoleta
--1 -1 1 -------1 1 1 5 4 6 3 2 4 1 1 -1 2 1 3
Caecilius piceus
--3 --1 1 1 1 --1 1 3 3 1 5 5 5 1 2 1 -1 -1 2 6 2 ------1 1 --
Metylophorus nebulosus
1 -1 -1 --2 1 2 2 1 -3 1 1 4 2 2 -4 -2 -1 1 1 1 1 Trogium pulsatorium
Caecilius burmeisteri
-1 2 -2 1 1 1 1 1 3 2 3 2 2 4 6 6 6 2 6 1 3 5 4 3 4 4 3 1 1 2 3 3 2 1 2 2 2 1 1 1 1 1 3 3 4 ----3 2 2 5 1 3 -4 3 -1 1 4 --4 5 -6 1 2 5
Loensia pearmani
Philotarsus picicornis
1 ---1 --1 ---1 1 5 3 4 6 4 6 3 5 2 -2 1 1 ---
Cuneopalpus cyanops
Amphigerontia bifasciata 
CONCLUSION
Forest geobiocenoses in the territory of Babia hora Mt. and Pilsko Mt. in the Oravské Beskydy Mts. in 8 th (i.e. Piceeta s.lat.) and 9 th (i.e. Pineta mugi s.lat.) VT represent the most valuable and the most wellpreserved communities with a minimum human infl uence in the Western Carpathians Mts. Therefore the data of composition of psocid taxocenoses that have also been collected, give the evidence on the taxocenoses of natural geobiocenoses as well. The presented results, which are the fi rst records on the occurrence and composition of psocid taxocenoses in the highest parts of the Western Carpathians Mts., prove that vegetation tiers have a signifi cant infl uence on the composition of psocid taxocenoses. The results of this work and previous records (HOLUŠA, 2007c) verify the hypothesis that vegetation tiers could be a suitable frame for zoocenological studies and for further development of a complex evaluation of changes in zoocenological communities. VTs and also lower units of geobiocenological or forest-typological system, together with the description of tree species composition and the level of naturalness, form an ideal base for studies focused on the animal taxocenoses structure. Presented records support the hypothesis that psocids (cf. HOLUŠA, 2003a), as a part of forest ecosystem, fully comply with the theorem of geobiocenoses (ZLATNÍK, 1976) . Finally, on the other hand, the order of psocids can be used for geobiocenological classifi cation of ecosystems.
